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The present study aims to establish theoretical bases for an alternative AIDS treatment for ART
based on the use of multiple anti-HIV drugs. It is well known that HIV- $I$ is frequently-mutated.
The alternative AIDS treatment is by inducing excess mutations to HIV-I RNA$(+)$ genome, to drive
HIV- $I$ quasi-population to self-destruction. Namely it uses the HIV-l’s remarkable character as an
underhanded way. This study proposes a novel HIV- $I$ mathematical model considered viral kinetic
processes such as mutation, replication, infection and mutagenic activities to control HIV- $I$ mutation
rate. The model also considers four HIV- $I$ phenotypes: fast or slow in replication rate and viable or
defective in infectious ability. Numerical simulations of the model show that enhancement of HIV-
1 mutation rate causes HIV- $I$ quasi-population to an error catastrophe. Furthermore, analyses of
local asymptotic stability of the self-destruction state reveal that the alternative AIDS treatment has
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$V,$ $v,$ $D,$ $d$ $P_{V},$ $P_{v}$ , PD,
4
$\frac{dP_{\tau_{v}}}{dt} = \{1-(p_{v}+p_{D})\}kP_{V}P_{T}+q_{V}kP_{v}P_{T}-\delta P_{T_{V}}$ (2)
$\frac{dP_{T_{v}}}{dt} = p_{v}kP_{V}P_{T}+\{1-(q_{V}+q_{d}+q_{\phi})\}kP_{v}P_{T}-\delta P_{T_{v}}$ (3)
$\frac{dP_{T_{D}}}{dt} = p_{D}kP_{V}P_{T}-\delta P_{T_{D}}$ (4)
$\frac{dP_{T_{d}}}{dt} = q_{d}kP_{v}P_{T}-\delta P_{T_{d}}$ (5)
$V,$ $v,$ $D,$ $d$ $P_{V},$ $P_{v},$ $P_{D},$ $P_{d}$
$\frac{dP_{V}}{dt} = R\delta P_{T_{V}}-kP_{V}P_{T}-cP_{V}$ (6)
$\frac{dP_{v}}{dt} = r\delta P_{T_{v}}-kP_{v}P_{T}-cP_{v}$ (7)
$\frac{dP_{D}}{dt} = R\delta P_{T_{D}}-cP_{D}$ (8)





$p_{v}(\epsilon)$ $=$ $p_{v}^{0}+\epsilon\triangle p$ (10)
$p_{D}(\epsilon) = p^{0_{D}}+\epsilon\triangle p_{D}$ (11)
$q_{V}(\epsilon) = q^{0_{V}}+\epsilon\triangle qv$ (12)
$q_{d}(\epsilon) = q^{0_{d}}+\epsilon\triangle q_{d}$ (13)
$q_{\phi}(\epsilon) = q_{\phi}^{0}+\epsilon\triangle q_{\phi}$ (14)
$p_{v}^{0},$ $p^{0_{D}},$ $q^{0_{V}},$ $q^{0_{d}},$ $q^{0_{\phi}}$
3
3.1 HIV- $I$
$\epsilon$ HIV- $I$ $P$
$P=(P_{T}, P_{T_{V}}, P_{T_{v}}, P_{T_{D}}, P_{T_{d}}, P_{V}, P_{v}, P_{D}, P_{d})$ (15)
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1:
$P^{*}=( \frac{\lambda}{d}, 0,0,0,0,0,0,0,0)$ (16)
$P^{*}$ (1)$-(9)$ HIV-$I$
$V$ 1
$P_{0}=( \frac{\lambda}{d}, 1,0,0,0,0,0,0,0)$ (17)
1 [2],
[8]
$2a,$ $b$ $(\epsilon=0.0)$ $(\epsilon=0.6)$ $V$




$h( \epsilon) \equiv \frac{1}{2}\{h_{+}(\epsilon)+\sqrt{h_{-}(\epsilon)^{2}+4rRq_{V}(\epsilon)p_{v}(\epsilon)}\}$ (19)
$g \equiv 1+\frac{cd}{k\lambda}$ (20)
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3.3 $R$
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